Arteriovenous graft fistula (AVG) is used in chronic hemodialysis patients. Depending on graft materials, AVG is associated with common complications that may need several interventions. Pseudoaneurysm is one of the rare complications with various reasons. Patients with this complication require access revision and even surgical repair. However, a new method using covered-stent graft may be applied in several cases. In this study, we presented a young male hemodialysis patient with AVG referred with a pseudoaneurysm and treated with covered-stent graft. After a year, he was referred with pseudoaneurysms on two separate occasion of AVG. He was again treated with covered-stent graft.
Introduction
Pseudoaneurysms generally occur at the sites of autogenous or prosthetic arteriovenous (AV) accesses or puncture sites (1) . They are associated with an increased risk of thrombosis, pain, cosmetic defects, infection, bleeding, and difficult cannulation for dialysis (2) . Poorly incorporated prosthetic AV accesses or those subjected to laceration from large needle punctures may develop a perigraft hematoma or pseudoaneurysm.
Pseudoaneurysm endangers access and requires interventions including surgical revision or using covered-stents, as a new method. Treatment options for pseudoaneurysm include open surgery and endovascular surgical techniques (3) . In the open surgical technique, the false aneurysm should be removed and a new graft is needed. The endovascular treatment is the insertion of a covered-stent graft into the arteriovenous graft fistula (AVG). Small published series have described the arteriovenous fistula (AVF) or AVG failure or nonmaturing. Most of the studies focused on the traditional forearm radiocephalic AV fistula (4). This study was conducted to report salvage procedures in the management of nonfunctional AV thigh graft and the prolongation of its lifespan.
Cases
A 10-year-old male was referred to the emergency unit with a grossly swollen right thigh. He had AVG for 3 years without any problem during hemodialysis. However, he recently presented with a giant pseudoaneurysm in the right thigh, as well as the compromise of overlying skin. He had hypertension in his medical history and pulmonary hypertension because of poor cardiac conditions. He underwent endovascular treatment using Hemodialysis was performed successfully twice and he was later discharged in good condition. After a year, the patient presented with recurrent symptoms and pseudoaneurysm in two sites of AVG fistula. He was again treated with coveredstent graft and the graft became functional again (Figure 2 ).
Discussion
A well-functioning vascular access (VA) is essential for an efficient hemodialysis. There are three major types of VA, namely, native AVF, AVG, and central venous catheter. The AVF remains the first choice long-term VA for hemodialysis (5) . Moreover, AVG creation is the second step of treatment, following the AVF made with native vessels (6) . Further evaluations are necessary in case of VA dysfunctions in hemodialysis patients.
Color Doppler ultrasound is the first tool in the assessment of functional and structural problems of VA, cause of failure, correctability, or salvage, and determination of alternative sites (7). Patients with VA dysfunctions present with sub-optimal dialysis or extremity swelling secondary to catheter-related deep venous thrombosis. A Doppler ultrasonography can easily identify the latter veins. In this case, endovascular treatment is considered to reestablish deep venous outflow following catheter removal.
Subsequent imaging is directed at assessing the efficacy of treatment and identifying an alternative insertion site (4) . The surgical management of VA dysfunction provides better life expectancy than endovascular approach and should be used when indicated (8) . Small published series have focused on reintervention of failing or non-maturing AV autogenous accesses. Hingorani et al. reported their experience with salvage procedures for the correction of nonfunctional upper arm AV fistulas. In 46 patients (49 fistulas), 75 procedures were performed, out of whom 17 patients underwent 26 balloon angioplasties, and 20 patients had vein patch angioplasty. The group performed 12 fistula revisions to a more proximal level and four vein A B interposition grafts. There was no significant difference between primary patency rates of open surgical repair and endovascular correction. They concluded that salvage procedures may allow maturation and better longevity of AV fistulas for hemodialysis (9) . Berman and Gentile reported a 90% functional access achievement in patients during secondary interventions on the maturation and maintenance of autogenous AV fistulas (10) . If upper extremity options are dissatisfying and the superior central venous system is obstructed, lower extremity access options can be used (11) .
The transposition of the saphenous vein in a loop configuration to the superficial or common femoral artery has been conducted. As another option, a prosthetic bypass graft can be placed in a loop configuration from the common femoral vein to the superficial or common femoral artery. A prosthetic bypass graft can be created from one femoral artery to a contralateral femoral vein and tunneled subcutaneously across the lower anterior abdominal wall (12) .
Conclusions
Endovascular repair of AVG pseudoaneurysm is a safe, simple, and effective procedure to prevent further growth and decrease the probability of rupture, leading to increased AVG functional lifespan.
